Induction of reactive oxygen species-mediated apoptosis by purified Schisandrae semen essential oil in human leukemia U937 cells through activation of the caspase cascades and nuclear relocation of mitochondrial apoptogenic factors.
The aim of this study was to evaluate the beneficial effects of Schisandrae semen essential oil (SSeo) on apoptosis events and the mechanisms associated with these effects in human leukemia U937 cells. The treatment of U937 cells with SSeo significantly inhibited survival and induced apoptosis. Schisandrae semen essential oil treatment increased the levels of death receptors and Fas, and activated caspases accompanied by proteolytic degradation of poly(ADP-ribose)-polymerase, which was associated with the downregulation of members of the inhibitor of apoptosis protein family protein expression; however, a pan-caspase inhibitor reversed SSeo-induced apoptosis. Treating the cells with SSeo also caused truncation of Bid, translocation of proapoptotic Bax to the mitochondria, and loss of mitochondrial membrane permeabilization, thereby inducing the release of cytochrome c into the cytosol. Subsequently, SSeo upregulated the translocation of mitochondrial apoptogenic factors, such as endonuclease G and apoptosis-inducing factor, into the nucleus during the apoptotic process. Notably, SSeo immediately increased the generation of intracellular reactive oxygen species (ROS); however, pretreatment with N-acetylcysteine, a common ROS quencher, almost completely blocked SSeo-induced apoptosis. Taken together, these findings indicate that SSeo caused ROS- and caspase-dependent cell death involving mitochondrial dysfunction and nuclear translocation of mitochondrial proapoptosis proteins. Based on our data, the consumption of Schisandrae semen or its essential oil is a good natural therapeutic agent for anticancer activity and regression.